Two recent papers provide the first evidence for a common mechanism of targeting and activation of an enzyme that is important in the rapid regulation of both focal adhesion assembly during cell migration and synaptic vesicle recycling at nerve terminals.
sufficient for binding PIPK1γ γ. (It should be noted that the name PTB is misleading, as not all such domains recognize phosphotyrosine.) A number of high-resolution crystal and NMR structures have been solved for various PTB-peptide complexes [7] . The key recognition elements are a short β β strand that augments a β β sheet of the PTB domain, and a consensus NPxY motif that forms a reverse turn packing against the top of the domain ( Figure 1B) .
The F3 domain of talin binds to isolated integrin β β tails in vitro in an NPxY-dependent (non-phosphorylated) fashion, and activates integrins when overexpressed in cells [8] . Our recent crystallographic studies have confirmed that F3 does indeed engage integrin in a manner similar to a PTB-peptide interaction [9] . The integrin sequence differs from typical PTB-NPxY interactions in that one or two extra residues are inserted between the NPxY 'reverse turn' and the upstream β β strand. Comparison of the sequences of F3-binding motifs suggests that PIPK1γ γ can engage the talin F3 domain in a similar fashion, but would bind in a 'classical' mode, and it is straightforward to build a three-dimensional atomic model of the interaction ( Figure 1B) .
As noted above, PI(4,5)P 2 activates a number of molecules involved in focal adhesion assembly, including vinculin [10,11] and talin [12] . It seems to do this by 'opening-up' the molecules, thus relieving autoinhibitory head-tail interactions. In the case of talin, it appears that the carboxy-terminal tail blocks the binding site on F3 for integrins and PIPK1γ γ. Thus, while talin activates PIPK1γ γ allosterically by binding to its carboxy-terminal tail, the catalytic action of PIPK1γ γ activates talin, in an example of positive feedback. The interplay between PIPK1γ γ, talin and integrin may be even more complex, since, as we have suggested, PIPK1γ γ and integrin compete for the same site on talin. Ling et al. [5] show that moderate overexpression of PIPK1γ γ results in larger focal adhesions, while high overexpression of PIPK1γ γ results in a loss of talin from focal adhesions. This suggests that, under normal conditions, there is enough talin available to provide binding sites for both PIPK1γ γ and integrin, but when PIPK1γ γ is in excess, direct competition for the F3 domain would lead to dissociation of talin from the integrin. One level of regulation may be different however: while the NPLY motif of β β3 integrin is subject to tyrosine phosphorylation by Src [13] , which switches its binding preference from talin to Shc [8] , the SPLH motif of PIPK1γ γ should be immune to such regulation.
PIPK1γ γ was previously identified as an abundant enzyme in the brain that is concentrated at synapses [ 
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